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I, Michihiko Matsuba, President of Fukuyama Sangyo Honyaku Center, Ltd, of 
16-3, 2-chome, Nogamhcho, Fukuyama, Japan, do solemnly and sincerely declare 
that I understand well both the Japanese and English languages and that the 
attached document in English is a full and faithful translation, of the copy of 
Japanese Unexamined Utility Model No. Sho-61 -136566 laid open on August 25, 
1986 




Michihiko Matsuba 



Fukuyama Sangyo Honyaku Center, Ltd. 
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SPECIFICATION 

TITLE OF THE UTILITY MODEL 

OPTICAL FEEDBACK TYPE OPTICAL FIBER-ATTACHED LASER MODULE 
WHAT IS CLAIMED IS: 

1 . An optical feedback type optical fiber-attached laser module, 
comprising a semiconductor laser, a coupling lens, an optical 
fiber, and a member for retaining the parts, and using a laser 
beam emitted from a semiconductor laser made incident on the 
optical fiber, wherein a reflecting film is provided on the 
end face of the optical fiber on which a laser beam is made 
incident. 

DETAILED DESCRIPTION OF THE UTILITY MODEL 
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[Field of the Utility Model] 

The present utility model relates to a laser diode module 
with an optical fiber which makes a laser beam from a laser 
diode incident on an optical fiber, more specifically, one 
preferable for an optical fiber sensor, etc. 
[Background of the Utility Model] 

Optical fiber sensors and optical fiber gyroscopes need light 
sources that can be easily handled. Such a conventional type 
of light source couples a laser beam only by polishing the end 
face of a single mode optical fiber. However, in an optical 
fiber sensor using such a conventional light source, output 
fluctuation is caused by interference between signal light and 
scattered light, and a stable single mode laser beam cannot 
be obtained. For example, US Patent No. 4,299,490 discloses 
an optical fiber gyroscope. 
[Object of the Utility Model] 

An object of the utility model is to provide an optical 
fiber-attached laser module which can secure a highly stable 
single mode beam. 
[Summary of the Utility Model] 

According to the utility model, a reflecting film is provided 
on the end face of an optical fiber on which a laser beam is 
made incident. By this reflecting film, a part of the laser 
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beam is fed back to the laser diode. By controlling the rate 
of this feedback, a preferable single mode beam can be freely 
obtained. 

[Embodiment of the Utility Model] 

Hereinafter, an embodiment of the utility model is described 
with reference to Fig. 1 through Fig. 6. 

In Fig. 1, the laser beam emitted from the semiconductor 
laser 110 is condensed by the coupling lens 120 and made incident 
on the optical fiber 130. In Fig. 2, the optical fiber 230 has 
a core 231 and a clad 232. The laser beam propagates through 
the core 231. Fig. 3 shows detailed components of the product, 
wherein the semiconductor laser 310 is buried in the heat sink 
300 for heat conduction and attached with a laser holder 311. 
The lens holder 321 attached with the coupling lens 320 is 
attached to the laser holder 311 after optical axis alignment. 
The optical fiber 330 is inserted into and fixed to the ferrule 
331, and further inserted into the ferrule holder 332, and fixed 
while optical axis alignment is performed. The above-mentioned 
parts are permanently fixed by an adhesive. Fig. 4 shows the 
machining state of the end face on which the laser beam is made 
incident, and is cut perpendicularly to the optical axis 420 
of the optical fiber 430 and a reflecting film 410 is deposited 
thereon. 
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Fig. 5 and Fig. 6 show the condition of observation of the 
spectrum of a laser beam outgoing from the optical fiber, and 
the spectrum of the laser can be controlled by controlling the 
reflecting film. The reflecting film is controlled by 
considering fed-back light due to reflection on the exit end 
of the optical fiber 430. Therefore, the control amount differs 
depending on the apparatus for which this light source is used. 
When no light is reflected or fed-back to the light source, 
a single mode is obtained, however, complete isolation is 
required, so that this is difficult. Therefore, according to 
the utility model, a single mode is obtained by properly 
adjusting the reflectance. The reflectance is adjusted in the 
range of 5 0 % or less . This method can be carried out by a dielectric 
multi-layered film or changing the thickness of the metal thin 
film. Fig. 6 shows the case of multi-mode oscillation, and Fig. 
5 shows the case where adjustment to single mode oscillation 
is made. 

[Effects of the Utility Model] 

According to the utility model, a laser beam is made incident 
on an optical fiber with a reflecting film, the laser beam to 
be fed back to the semiconductor laser can be controlled 
according to the reflectance, so that the spectrum of the laser 
beam outgoing from the optical fiber can be freely controlled. 
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Thereby, single mode and multi-mode laser beams can be used, 
and appropriate use thereof according to a measuring object 
is possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a main component view, Fig. 2 is a structural view 
of the optical fiber, Fig. 3 is a schematic viewof this embodiment, 
Fig. 4 is a condition view of the incidence end of the optical 
fiber, and Fig. 5 and Fig. 6 are spectral diagrams of the laser 
beam on the exit end of the optical fiber. 

110, 310: semiconductor laser, 120, 320: coupling lens, 130, 
230, 330, 430: optical fiber, 231: core, 232: clad, 300: heat 
sink, 311: laser holder, 321: lens holder, 331: ferrule, 332: 
ferrule holder, 410: reflecting film, 420: optical axis 
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Fig. 5, Fig. 6 
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